Benidipine stimulates nitric oxide synthase and improves coronary circulation in hypertensive rats.
We evaluated the effects of long-term treatment with benidipine, a long-acting calcium antagonist, on endothelial cell-type nitric oxide synthase (eNOS) activity and eNOS mRNA expression in the left ventricle (LV) and its relation to coronary flow reserve, and microvascular remodeling in renovascular hypertensive rats (RHR: 2K-1C Goldblatt). Benidipine (5 mg/kg/day) was given to RHR (B-RHR, n = 11) for 6 weeks. Vehicle-treated RHR (U-RHR, n = 11) and age-matched sham-operated rats (ShC, n = 11) served as control group. Coronary flow reserve was measured in conscious rats using colored microspheres. Fifty-micrometer slices of the LV were incubated with L-arginine to measure nitrite production using the Griess method and eNOS mRNA expression was determined by reverse transcription-polymerase chain reaction. An increased blood pressure in RHR was significantly decreased by benidipine. Nitrite production and eNOS mRNA expression in the LV of U-RHR was significantly lower than that of ShC. This suppression of nitrite production and eNOS mRNA expression was significantly reversed in B-RHR. U-RHR demonstrated a significant decrease in coronary flow reserve and capillary density, and a significant increase in wall-to-lumen ratio, perivascular fibrosis, myocardial fibrosis, and myocyte cross-sectional area. These impaired factors were improved significantly by benidipine. These findings suggest that benidipine therapy may increase nitrite production and eNOS mRNA expression not only by lessening the endothelial damage by the reduction of blood pressure levels, but also by the stimulation of NOS activity and eNOS mRNA, and this increased NOS activity and eNOS mRNA expression may play a role in the amelioration of coronary flow reserve and microvascular remodeling.